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Description 

[0001] Field of the Invention. The present invention 
relates to syringes and needles and more particularly 
concerns disposable syringes and needles having re- 5 
use prevention and medication saving features. A syring 
assembly according to the preamble of claim 1 is dis- 
closed in document US-A-4 973 310. 
[0002] Background. Throughout the world the multi- 
ple use of hypodermic syringe products, which are in- 
tended for single use only, is instrumental in drug abuse 
and in the transfer of contagious diseases. Intravenous 
drug users who routinely share and re-use syringes are 
a high risk group with respect to the AIDS virus. Also, 
the effects of multiple use are a major concern in some 
countries where repeated use of syringe products dur- 
ing mass immunization programs may be responsible 
for the spread of many diseases. Re-use of single use 
hypodermic syringe assemblies is also instrumental in 
the spread of drug abuse even in the absence of infec- 
tion or disease. 

[0003] Many attempts have been made to remedy this 
problem. Most notable are early contributions which re- 
lied on a specific act to destroy the syringe after use 
either by using a destructive device or providing a sy- 
ringe assembly with frangible zones so that the syringe 
could be rendered inoperable by the application of force. 
Other attempts involve the inclusion of structure which 
would allow the destruction or defeating of the syringe 
function through a conscious act by the syringe user. 
Although many of these devices work quite well they do 
require the specific intent of the user followed by the ac- 
tual act to destroy or render the syringe inoperable. 
These devices are not effective with a user having the 
specific intent to re-use the hypodermic syringe. Accord- 
ingly, there is a need for a single use hypodermic syringe 
which becomes inoperative or incapable of further use 
automatically without any additional act on the part of 
the user. This automatic function is much harder to pro- 
vide because the means for rendering the syringe inop- 
erable must not prevent its filling or use under normal 
conditions. 

[0004] In single-use syringes using needle assem- 
blies having a hub attached to a needle cannula there 
is a need to help prevent reuse of the needle assembly 
after its use with the single-use syringe so that the nee- 
dle assembly cannot be used again with other syringes 
or fluid handling devices. 

[0005] There is also a need in single-use syringes to 
minimize or eliminate wasted medication in the injection 
process. This is especially true in mass inoculation pro- 
grams involving large numbers of people and in many 
cases limited financial resources. Medication which is 
not delivered, because it is trapped in the interior of the 
syringe tip after the plunger reaches its maximum distal 
displacement, can prove costly. Even with a small 
number of injections, an entire dose may be lost through 
medication which is trapped in the syringes and not de- 



livered. 

Summary of the Invention 

[0006] An operable syringe assembly includes a bar- 
rel having an inside surface describing a chamber for 
retaining fluid. The barrel includes an open proximal 
end, a distal end and an elongated tip extending from 
the distal end having a passageway therethrough in fluid 
communication with the chamber. The tip has a side wall 
tapered proximally outwardly at a taper of from 4% to 
8%. A plunger rod includes an elongated body portion 
having a proximal end, a distal end and a stopper at the 
distal end. The stopper is slidably positioned in fluid- 
tight engagement in the barrel. An elongated projection 
extends distally outwardly from the distal end of the 
plunger rod and is shaped to fit within the passageway 
of the elongated tip of the barrel. Structure for preventing 
proximal motion of the plunger rod with respect to the 
barrel after distal motion of the stopper to expel fluid 
through the passageway is provided. The syringe as- 
sembly may include a needle assembly includes a can- 
nula having a proximal end, a distal end and a lumen 
therethrough and a hub having an open proximal end 
with a tapered cavity therein including a side wall ta- 
pered distally inwardly at a taper of about 4% to 8%. The 
cavity has a diameter of less than about 3.85 mm at the 
open proximal end. The hub includes a distal end joined 
to the proximal end of the cannula so that the lumen is 
in fluid communication with the cavity. A needle shield 
may be removably connected to the hub so that the dis- 
tal end of the cannula is in the needle shield. A package 
encloses the syringe assembly and the needle assem- 
bly may be provided. 

[0007] In other embodiments the side wall of the tip 
has a taper of about 6% and the side wall of the hub has 
a taper of about 6%. 

[0008] A preferred embodiment of the present inven- 
tion includes a needle assembly with a cannula having 
a proximal end, a distal end, and a lumen therethrough 
and a hub having an open proximal end with a tapered 
cavity therein. The tapered cavity has a side wall ta- 
pered distally inwardly at a taper of from 4% to 8%, pref- 
erably 6%, and a diameter of less than about 3.85 mm 
at its open proximal end. The hub includes a distal end 
joined to the proximal end of the cannula so that the lu- 
men is in fluid communication with the cavity. 

Brief Description of the Drawings 

[0009] Fig. 1 is a perspective view of the single-use 

syringe assembly of a preferred embodiment of the 

present invention with a needle assembly. 

[0010] Fig. 2 is a partial cross-sectional view of the 

syringe assembly of Fig. 1 taken along line 2-2. 

[0011] Fig. 3 is a cross-sectional view of the syringe 

assembly of Fig. 2 taken along line 3-3. 

[0012] Fig. 4 is an enlarged partial cross-sectional 
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perspective view of a portion of the syringe assembly of 
Fig. 1 containing the locking element. 
[0013] Fig. 5 is an enlarged top plan view of the lock- 
ing element illustrating details of the locking element be- 
fore forming. 

[0014] Fig. 6 is a side-elevational view of the locking 
element. 

[0015] Fig. 7 is a side-elevational view of the end of 
the locking element of Fig. 6. 

[0016] Figs, 8-11 illustrate the assembly and use of 
the single-use syringe assembly. 
[0017] Fig. 12 is an enlarged partial cross-sectional 
view of the single-use syringe assembly of Fig. 11 with 
a needle shield attached. 

[0018] Fig. 13 is a side-elevational view of the needle 
assembly of a preferred embodiment of the present in- 
vention. 

[0019] Fig. 14 is a cross-sectional view of the needle 
assembly of Fig. 13 taken along line 14-14. 
[0020] Fig. 1 5 is an enlarged side-elevational view of 
the distal end of the syringe barrel of a preferred em- 
bodiment of the present invention. 
[0021] Fig. 16 is a perspective view of the preferred 
embodiment of the present invention including a syringe 
assembly and needle assembly in a sealed package. 
[0022] Fig. 1 7 is a side-elevational view of an alterna- 
tive plunger rod assembly for use in an embodiment of 
the present invention. 

[0023] Fig, 1 8 is a cross-sectional view of the plunger 
rod assembly of Fig. 17 taken along line 18-18. 

Detailed Description 

[0024] While this invention is satisfied by embodi- 
ments in many different forms, there is shown in the 
drawings and will herein be described in detail preferred 
embodiments of the invention with the understanding 
that the present disclosure is to be considered as exem- 
plary of the principles of the invention and is not intended 
to limit the invention to the embodiments illustrated. The 
scope of the invention is defined in the appended claims. 
[0025] For the purposes of the description of the 
present invention, the term "distal end" is meant to refer 
to the end furthest from the person holding the syringe, 
whereas the term "proximal end" is meant to refer to the 
end closest to the holder of the syringe. 
[0026] Adverting to Figs 1-16, a syringe assembly 20 
having single use features, includes a barrel 21 having 
an inside surface 22 describing a chamber 23 for retain- 
ing fluid. Barrel 21 includes an open proximal end 25 
and a distal barrel end 27. An elongated tip 29 extends 
distaily outwardly from the distal end of the barrel and 
includes a passageway 28 therethrough in fluid commu- 
nication with chamber 23. This tip has a diameter at its 
distal end of less than 3.8mm, illustrated as dimension 
E in Fig. 15. The tip also has a side wall 31 tapered prox- 
imaily outwardly at a taper of from 4% to 8%. 
[0027] Syringe assembly 20 is preferably provided 
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with a needle assembly 100 including a cannula 101 
having a proximal end 1 02, a distal end 1 03 and a lumen 
104 therethrough. A hub 105 includes an open proximal 
end 106 with a tapered cavity 107 therein and a distal 

5 end 108 joined to the proximal end of the cannula so 
that the lumen is in fluid communication with the cavity 
of the hub. Tapered cavity 107 includes side wall 109 
tapered distaily inwardly at a taper of from 4% to 8%. 
The cavity has a diameter of less than about 3.85mm at 

10 its open proximal end, illustrated as dimension A in Fig. 
14. When needle assembly 100 is connected to syringe 
barrel 21 elongated tip 29 of the barrel is positioned with- 
in cavity 1 07 of the hub. 

[0028] The International Organization for Standards 

15 provides a standard for the Luer taper for syringes and 
needles which is adhered to by manufacturers of med- 
ical devices and fluid transfer devices throughout the 
world, i.e. ISO 594/1 . The standardization of luer fittings 
is a great benefit in healthcare and in laboratories by 

20 virtue of allowing connection of various fluid-handling 
components made by the same or different manufactur- 
ers. For example, several needles can be used with one 
syringe such as, a larger needle for filling the syringe 
and then a smaller needle for injecting. Syringes will 

25 mate with catheter fittings and stopcocks to provide fluid 
into a closed system. Also, almost all needle sizes can 
be combined with all syringe sizes for numerous uses 
thereby customizing the combination for the most effi- 
cacious or efficient use. However, with regard to the mul- 

30 tiple use of hypodermic syringe devices, which are in- 
tended forsingle-use only, and which contributes to drug 
abuse and the transfer of contagious diseases, stand- 
ardization of luer fittings is part of the problem. Almost 
any hypodermic needle whether found in garbage or 

35 misappropriated by a healthcare worker can fit almost 
any syringe creating a combination for the delivery of 
drugs and/or the transfer of disease. Herein lies a major 
advantage of the present invention. The needle assem- 
bly of the present invention has a hub cavity diameter 

40 at the proximal end of less than about 3.85 mm. The ISO 
standard provides for a tip diameter on the distal end of 
the syringe tip ranging from 3.925 mm to 4.027 mm for 
semi-rigid materials such as plastic, the most common 
syringe material. Accordingly, the needle assembly of 

45 the present invention will not fit on a larger standard ISO 
luer tip. Likewise, the distal end of the luer tip of the sy- 
ringe of the present invention has a diameter E of less 
than 3.8 mm while the ISO standard diameter for an 
opening of the female conical luer fitting ranges from 

50 4.270 mm to 4.315 mm so that a standard hypodermic 
needle will not properly engage the syringe of the 
present invention. However, the needle hub diameter is 
most important and controlling since the syringe of the 
present invention is a single-use syringe and cannot be 

55 re-used. 

[0029] The ISO standard specifies 6% taper for luer 
conical fittings. In the preferred embodiment of the 
present invention the side wall of the syringe barrel tip 
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has a taper of about 6% and the side wall of the hub 
cavity has a taper of about 6%. The total included angle, 
a in Fig. 14 and b in Fig. 15 for a 6% luer taper is ap- 
proximately 3.43 degrees. 

[0030] Referring to Fig. 15, the ISO standard recites 
a tip diameter E of 3.925 mm to 4.027 mm and a mini- 
mum length G of 7.500 mm. The present invention de- 
sirably has a tip diameter E of less than 3.8 mm and 
preferably has a tip diameter of 3.4 mm and a tip length 
of about 8.07 mm and a root diameter F of about 3.82 
mm. In the preferred embodiment, the root diameter or 
largest diameter of the present syringe tip is smaller than 
the minimum diameter specified by ISO for a female 
conical fitting of 4.270 mm. 

[0031] Referringto Fig. 14, the ISO standard requires 
a diameter A at the open end of the female conical fitting 
from 4.270 mm to 4.31 5 mm while the present invention 
desirably has an opening diameter A of less than about 
3.85 mm and preferably 3.73 mm so that even the small- 
est ISO specified luer tip (3.925 mm) will not fit the nee- 
dle assembly of the present invention. ISO specifies a 
minimum depth for the conical female fitting of 7.500 mm 
and the preferred embodiment of the present invention 
has a depth of C 7.92 mm falling within the ISO standard. 
The reduced diameter hub cavity is an important feature 
of the present invention since it protects people from 
problems associated with multiple use by helping to pre- 
vent easy re-use of the needle assembly on another sy- 
ringe. 

[0032] The needle assembly of the present invention 
preferably, but not necessarily, includes an elongated 
needle shield 115 having an open proximal end 116, a 
distal end 1 1 7 and a side wall 1 1 8 therebetween defining 
a recess 119 in the shield. The shield removably engag- 
es hub 105 so that distal end 103 of the cannula is in 
the needle shield. 

[0033] A plunger 32 includes a stopper 39 and a 
plunger rod 33 having an elongated body portion 34. 
The elongated body portion includes a longitudinal re- 
cess 35, a proximal end 37, and a distal end 38. In this 
preferred embodiment the longitudinal recess is v- 
shaped when viewed along the longitudinal axis of elon- 
gated body portion 34 with the narrowest portion of the 
recess being closest to the center or longitudinal axis of 
the elongated body portion. Stopper 39 is positioned at 
distal end 38 of the plunger rod and is preferably inte- 
grally formed with the plunger rod. The stopper is slida- 
bly positioned in fluid-tight engagement in the barrel 
while a portion of body portion 34 of the plunger rod ex- 
tends outwardly from open proximal end 25 of the barrel. 
The plunger rod is accessible outside of open proximal 
end 25 of the barrel and is provided to move the stopper 
along the barrel to force fluid into and out of the chamber 
23 through passageway 28. Disc-shaped plunger rod 
flange 40 is provided as a convenient structure for ap- 
plying forces to move the plunger rod with respect to 
barrel 21 . A flange 41 is also provided at the proximal 
end of the barrel to facilitate handling and positioning 



the syringe and for maintaining the relative position of 
the barrel with respect to the plunger rod during filling 
and medication administration. 
[0034] It is within the purview of the present invention 

5 to include plunger rods and stoppers which are sepa- 
rately formed or integrally formed of the same material 
or different materials, such as in two-color molding, or 
separately formed of the same or different materials and 
joined together by mechanical means, adhesive, ultra- 

10 sonic welding, heat sealing or other suitable means. It 
is understood that the plunger rod assembly of this pre- 
ferred embodiment is merely illustrative of these many 
possibilities. 

[0035] An elongated projection 36 extends distally 
15 outwardly from distal end 38 of plunger rod 33. Elongat- 
ed projection 36 is shaped to fit within passageway 28 
of elongated tip 29. This is an important feature of the 
present invention because the elongated projection 
moves additional volume of medication out of the sy- 
20 ringe chamber which is preferably approximately equal 
to the volume of the elongated projection. This feature 
substantially eliminates wasted medication which would 
normally be left in the syringe barrel after the plunger 
rod is moved to its distal-most position within the syringe 
25 barrel. It is preferred that the distal end of the plunger 
rod and/or the stopper be configured to match the inte- 
rior structure of the barrel and that the elongated pro- 
jection be similarly shaped to the interior passageway 
of the syringe barrel tip so that there is little space be- 
so tween these components in order to maximize the 
amount of medication which is injected and minimize the 
amount of medication which remains in the syringe bar- 
rel after injection. In this preferred embodiment, stopper 
39 is integrally molded with plunger rod 33 and elongat- 
es ed projection 36 resulting in a one-piece plunger 32. As 
indicated above, it is within the purview of the present 
invention to include a separate stopper. When a sepa- 
rate stopper is included the elongated projection may 
be integrally formed or attached to the stopper or, as will 
40 be explained in more detail hereinafter, the separate 
stopper may include an aperture through which the elon- 
gated projection extends. This important feature of the 
present invention not only results in substantial savings 
for mass inoculations or other programs involving many 
45 syringes but it also reduces the incentive for improper 
tampering of the syringe since little or no medication re- 
mains in the syringe after injection. This feature is par- 
ticularly desirable if the medication is a narcotic or other 
addicting substance because residual amounts of med- 
50 ication after injection are not desirable. 

[0036] A locking element 42 is positioned in the barrel 
and partially within longitudinal recess 35 between the 
plunger rod and the inside surface 22 of the barrel. Lon- 
gitudinal recess 35 of the plunger rod acts as a pathway 
55 for longitudinal motion of the locking element relative to 
the elongated body portion of the plunger rod. Element 
42 includes a proximal portion 44. Proximal portion 44 
includes a proximally and outwardly facing locking barb 
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46. In addition proximal portion 44 also includes two ad- 
ditional anti-twist locking barbs 47 and 49 which are 
preferably not facing in the same direction as locking 
barb 46. Locking barbs 47 and 49 are optional but im- 
portant in helping prevent misuse of the instant syringe s 
to overcome the single use function by twisting the 
plunger rod as will be explained in more detail hereinaf- 
ter. 

[0037] It is preferred that locking barb 46 remain in 
the plane of sheet metal 43 while anti-twist locking barbs 10 
47 and 49 are positioned at angles with respect to the 
locking barb preferably with each anti-twist locking barb 
being angled away from the locking barb 46 on different 
sides of the locking barb as best illustrated in Fig. 6. 
Where anti-misuse features are desirable it is preferred is 
that at least two proximally and outwardly facing non- 
parallel locking barbs are provided. If two barbs are used 
it is preferable that these barbs are included with respect 
to each other at an angle within the range of about five 
(5) degrees to ninety (90) degrees. 20 
[0038] It is desirable that three barbs are provided 
with one of the three locking barbs remaining substan- 
tially parallel to the body structure or in the plane of the 
body material, and the other two barbs being bent at an- 
gles away from this barb. It is desired but not necessary, 25 
if sheet material construction is used for the locking el- 
ement, that one of the locking barbs should be oriented 
in the plane of the sheet material. The second locking 
barb or first anti-twist locking barb is preferably located 
in a plane positioned at an angle of between about five 30 
(5) degrees to ninety (90) degrees with respect to the 
plane of locking barb and the third locking barb or sec- 
ond anti-twist locking barb is located in a plane posi- 
tioned at an angle of between about five (5) degrees and 
ninety (90) degrees with respect to the plane of the lock- 35 
ing barb and preferably oriented toward the opposite 
side of the plane of the locking barb as the first anti-twist 
locking barb. For the purposes of the present invention 
the non-parallel relationship of the barbs, when the lock- 
ing element is made of sheet metal, is established by *o 
bending one or more of the barbs so that the barbs point 
in different directions as a result of the barb or barbs 
being bent. 

[0039] Locking element 42 also includes a distally and 
inwardly facing resisting edge 50 and an inwardly facing 
driving edge 52 at proximal portion 44 of the locking el- 
ement. For the purpose of describing locking element 
42 the term "inwardly" shall mean toward a surface on 
the plunger rod body portion such as a surface along 
longitudinal groove 35, and the term "outwardly" shall so 
mean facing generally toward inside surface 22 of barrel 
21 . Driving edge 52 is adapted to interact with longitu- 
dinal recess of the plunger rod to move the locking ele- 
ment along the barrel as the stopper is advanced along 
the barrel by force applied to the plunger rod. As will be ss 
explained in more detail hereinafter, driving edge 52 al- 
so, because of its orientation, allows proximal motion of 
the plunger rod with respect to the barrel during filling 
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while helping to keep the locking element in a fixed po- 
sition with respect to said barrel. Resisting edge 50 and 
the locking barbs are adapted to prevent proximal mo- 
tion of plunger rod 33 with respect to barrel 21 after initial 
distal motion of the stopper on the plunger rod to expel 
fluid through passageway 28. Subsequent proximal mo- 
tion of the plunger rod with respect to the barrel causes 
resisting edge 50 to engage elongated body portion 34 
in the longitudinal recess 35 causing locking element 42 
to move in a proximal direction wherein the locking barb 
46 engages inside surface 22 of the barrel to prevent 
further movement and allowing only distal movement of 
the plunger rod with respect to the barrel. 
[0040] In this preferred embodiment locking element 
42 further includes a second inwardly facing driving 
edge 53 at proximal portion 44 and a second proximally 
and outwardly facing locking barb 56 adjacent to addi- 
tional anti-twist locking barbs 57 and 59 which are an- 
gularly oriented away from second locking barb 56 and 
preferably non-parallel with respect to each other. Lock- 
ing barbs 46, 47 and 49 and driving edge 52 are sepa- 
rated from second locking barbs 56, 57 and 59 and sec- 
ond driving edge 53 by longitudinal gap 61 so that driv- 
ing edge 52 and second driving edge 53 extend proxi- 
mally in cantilever spring-like fashion from distal portion 
45 acting to force locking barb 46 and second locking 
barb 56 against the inside surface of the barrel. As will 
become more apparent hereinafter it is preferable to 
have a locking element with spring-like qualities such as 
a locking element formed of metal such as berelieum 
copper or stainless steel with stainless steel sheet metal 
being preferred for medical applications. It is preferred 
that the stainless steel sheet metal have a thickness of 
between about 0.003 inch (0.076 mm) to 0.20 inch 
(0.508mm) when used in a syringe barrel having an in- 
side diameter of about 0.333 inch (8.5mm). Longitudinal 
gaps 61 divides proximal portion 44 into two cantilever 
spring arms 62 and 63 which are preferably bent along 
preferably variable radius R so that the distance across 
the locking element at the locking barbs is larger than 
the space available between the plunger rod and the in- 
side surface of the syringe barrel. This configuration re- 
quires compression of the spring arms upon assembly 
and, as will be explained in more detail hereinafter, pro- 
vides a slight pressure of the locking barbs against the 
inside surface of the barrel. 

[0041] The syringe of the present invention may be 
used with a plurality of locking elements, for example, 
the preferred embodiment will accept up to four sepa- 
rate locking elements to provide additional mechanical 
resistance to multiple use. Also, a locking element and/ 
or plunger rod may be shaped so that a single larger 
locking element engages areas further apart on the in- 
side surface of the syringe barrel such as along 90 de- 
grees to 360 degrees of the inside diameter of a circu- 
larly shaped syringe barrel. 

[0042] An important feature of the instant invention is 
its ability to provide a syringe assembly having structure 
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for limiting the volume of fluid with which can be taken 
into the chamber through passageway 28 and subse- 
quently delivered. This feature assists in achieving sub- 
stantially consistent delivery volumes from syringe to sy- 
ringe and is useful in programs involving large numbers 
of subjects being injected with medication at the same 
time such as immunization programs. This feature also 
prevents misuse by limiting the volume the syringe as- 
sembly is capable of delivering. To limit delivery volume 
a barrier means such as delivery limiting barrier 65 is 
provided. Delivery limiting barrier 65 establishes the 
maximum proximal position of locking element 42 with 
respect to the elongated body portion of the plunger rod. 
The barrier function can be accomplished by various 
structures such as a raised rib positioned transversely 
along the surface of the plunger rod in the area of the 
longitudinal recess as will be described hereinafter. As 
the plunger rod is moved in a proximal direction along 
the barrel the locking element because of its spring ac- 
tion which forces the locking barbs against the inside 
surface of the barrel tends not to move with the plunger 
rod. The delivery limiting barrier provides an obstacle in 
longitudinal recess 35 over which locking element 42 
cannot pass. Accordingly, when the locking element 
contacts delivery limiting barrier 65 it is forced along the 
barrel with the plunger rod. The delivery limiting barrier 
in this embodiment is a circular flange. It is within the 
purview of the instant invention to include barrier means 
which is fixed to the plunger rod such as delivery limiting 
barrier 65 or movable thereon to adjust the volume of 
the syringe. The instant invention also functions without 
barrier means wherein the volume chosen is visually de- 
termined through use of a graphic scale printed on the 
syringe barrel (not shown) or other means. 
[0043] Another important feature of the instant inven- 
tion which helps provide consistently uniform syringe 
assembly performance through large quantities of sy- 
ringe assemblies is the inclusion of a ledge such as de- 
livery ledge 67 running transversely across longitudinal 
recess 35. Delivery ledge 67 includes inclined surface 
68 and vertical edge wall 69. Delivery ledge 67 is posi- 
tioned at a distance which is approximately the overall 
length of the locking element from the proximal side of 
the stopper or any structure in the longitudinal recess 
defining the proximal most limit of the recess, such as 
wall 30. Delivery ledge 67 in the preferred embodiment 
is positioned at a distance of approximately the length 
of the locking element proximally from wall 30 so that 
edge wall 69 is positioned at a distance slightly longer 
than the length of the locking element from wall 30. De- 
livery ledge 67 is lower and less pronounced than the 
delivery limiting barrier because it is configured to allow 
the locking element to pass thereover when the locking 
element moves distally with respect to the plunger rod 
but to positively engage driving edges 52 and 53 with 
vertical edge wall 69 when the element moves proximal- 
ly with respect to the plunger rod. In this preferred em- 
bodiment the delivery ledge is formed by a recessed- 
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groove in recess 35, however, it is also within the pur- 
view of the instant invention to include a delivery ledge 
formed of a raised projection such as a raised rib. 
[0044] Initially, the locking element will slide along the 

5 longitudinal recess of the plunger rod while air is being 
forced from the chamber through the passageway in the 
needle cannula until the locking element abuts against 
delivery limiting barrier 65. Then the locking element will 
move with the plunger rod toward the distal end of the 

10 syringe barrel. In use, when drawing medication into the 
chamber through the needle cannula, the plunger rod 
will move in a proximal direction while the locking ele- 
ment will tend to remain stationary with respect to the 
barrel until it abuts against support wall 30. This position , 

15 as will be explained in more detail hereinafter, defines 
the maximum volume of the syringe. At this point, med- 
ication may be delivered from the syringe by moving the 
plunger rod in a distal direction with respect to the barrel 
such as by applying force to disc-shaped plunger rod 

20 flange 40. As the plunger rod moves toward the distal 
end of the barrel driving edges 52 and 53 tend to engage 
the plunger rod surface in the longitudinal recess and 
travel with the plunger rod. In almost all cases this phe- 
nomenon will occur readily because of the higher hard- 

25 ness of the locking element which is forced by its spring 
action against the plunger rod longitudinal recess. How- 
ever, to assure that reliable and consistent operation 
from syringe assembly to syringe assembly delivery 
ledge 67 through its vertical ledge 69 further facilitates 

30 the engagement of driving edges 52 and 53 and the 
plunger rod longitudinal recess 35. It is desirable to 
shape the delivery ledge so that portions of the locking 
element pass readily over it when the locking element 
moves distally with respect to the plunger rod but to en- 

35 gage the driving edges 52 and 53 when the motion is 
reversed. To this end delivery ledge 67 is shaped to have 
inclined surface 68 at is distal side and vertical edge wall 
69 at its proximal side. It is also within the purview of 
this invention to include a delivery ledge which is raised 

io from the surface of the plunger rod longitudinal recess 
35 to accomplish the same result 
[0045] A tamper resistant barrier 71 is positioned 
transversely with respect to the plunger rod wall to block 
access to the locking element through open end 25 of 

45 the barrel in order to prevent unwanted tampering with 
the locking element to defeat the single use function of 
the instant invention. It may be possible to use a long 
instrument such as forceps to reach in and disengage 
the locking element or to forcibly remove it. Tamper re- 

50 sistant barrier 71 acts to prevent this access. In the pre- 
ferred embodiment, although it is not necessary, the 
tamper resistant barrier 71 and delivery limiting barrier 
65 occupy the same position along the axial length of 
the plunger rod. A different embodiment of the plunger 

55 rod wherein the delivery limiting barrier and the tamper 
resistant barrier are at separate positions along the 
plunger rod will be described hereinafter. 
[0046] Another feature of the instant invention which 



6 



EP 1 123 713 B1 



12 



11 

helps prevent misuse is the inclusion of a weakening 
means located between tamper resistant barrier 71 and 
the proximal end of the plunger rod. In this embodiment 
the weakening means includes an area of reduced 
transverse cross-sectional thickness 73, which helps to 
allow the plunger rod to break if excessive and unnec- 
essary amounts of force are applied at the proximal end. 
A person attempting to defeat the single use function of 
the instant invention may attempt to do so by twisting or 
bending the plunger rod in order to distort or defeat the 
locking element. To avoid this possibility the area of re- 
duced transverse cross-sectional thickness in the 
plunger rod will greatly reduce the resistance of the 
plunger rod to bending or torsional forces causing it to 
fail. 

[0047] To further resist torsional force supplied to the 
proximal end of the plunger rod and in order to promote 
failure of the plunger rod at the area of reduced trans- 
verse cross-sectional, thickness anti-twist locking barbs 
47 and 49 and additional anti-twist locking barbs 57 and 
59 which are angled out of the plane of locking barbs 46 
and 56 respectively are oriented to dig into the syringe 
barrel wall upon the application of torsional force. For 
example, anti-twist locking barbs 47 and 57 would tend 
to resist torsional rotation in one direction while anti- 
twist locking barbs 49 and 59 would tend to resist tor- 
sional rotation of the plunger rod with respect to the bar- 
rel in the opposite direction. 

[0048] Referring nowto Figs. 8-11 the syringe assem- 
bly of the instant invention may be assembled by placing 
the stopper in the barrel with the plunger rod projecting 
outwardly from open end 25 of the barrel and then plac- 
ing locking element 42 in the longitudinal recess in a 
position which is distal to delivery limiting barrier 65 and 
then forcing the stopper and plunger rod along the barrel 
until the stopper is in about its distal-most position. Dur- 
ing motion of plunger rod 33 locking element 42 will, be- 
cause of its spring action and locking barbs, remain sub- 
stantially in one position with respect to the barrel until 
driving edges 52 and 53 contact delivery limiting barrier 
65 and causes the locking element to move with the 
plunger rod to the position illustrated in Fig. 9. At this 
time the cannula, if it is not already in fluid communica- 
tion with a source of medication, may be placed in a 
stoppered vial containing medication to be injected (not 
shown) and the plunger rod withdrawn so that medica- 
tion 74 is drawn into the chamber as best illustrated in 
Fig. 10. During the step of drawing medication into the 
chamber the locking element 42 remains in a fixed po- 
sition with respect to the barrel. This position of the lock- 
ing element relative to the barrel defines the maximum 
volume which the syringe assembly will deliver and is 
established when support wall 30 of the plunger rod con- 
tacts resisting edge 50 of the locking element. Further 
proximal motion of the plunger rod will not occur be- 
cause the locking element barbs will engage barrel in- 
side surface 22 to resist this motion. The syringe is now 
ready for administering medication to a patient using 



known safe procedures. After the medication 74 is ex- 
pelled from the syringe through passageway 28 and 
cannula 101 the syringe assembly of the instant inven- 
tion will be in the position illustrated in Fig. 11. While 

5 medication is being delivered the locking element will 
move with the plunger rod along the barrel in a proximal 
direction because driving edges 52 and 53 are engaging 
the plunger rod with enough force to prevent any slip- 
ping. To facilitate the motion of locking element 42 to- 

10 ward the distal end of the barrel delivery ledge 67 is pro- 
vided on the preferred embodiment to help improve the 
engagement between driving edges 52 and 53 and the 
plunger rod. 

[0049] After delivery of the medication stopper 39 and 

is plunger rod 33 are at about their distal-most position 
with respect to barrel 21 . Withdrawal of the plunger rod 
from the barrel may not take place because at this po- 
sition the proximally and outwardly facing locking barbs 
are engaging the barrel preventing proximal motion of 

20 the locking element with respect to the barrel while the 
locking element is resisting proximal motion of the 
plunger rod with respect to the barrel through, in this 
preferred embodiment, contact between resisting edge 
50 of the locking element and support wall 30 of the 

25 plunger rod. The syringe of the instant invention has 
been used once and cannot be used again and can be 
properly discarded. Any attempt to dislodge the locking 
element by applying torsional force to the plunger would 
will be resisted by the locking element and possibly 

30 cause the plunger rod to fracture or break at the area of 
reduced transverse cross-sectional thickness 73. Also, 
an attempt to subsequently remove or disarm the lock- 
ing element will be resisted by tamper resistant barrier 
71. 

35 [0050] Referring to Fig. 1 6, syringe assembly 20 and 
needle assembly 1 00 with needle shield 1 1 5 are prefer- 
ably, before use, placed in a package 112 which func- 
tions as a microbial barrier and sterilizing the contents 
along with the package using a method such as radia- 

40 tion sterilization, autoclaving or the like. Package 112, 
in this embodiment, is sealed around its periphery 113 
having an unsealed portion 114 along one side to allow 
the user to easily peel the package sides apart to gain 
access to the syringe and needle assembly. The syringe 

45 assembly may be packaged with the needle assembly 
attached or not attached. It is preferred to package the 
needle assembly unattached to the syringe assembly in 
a position aligned with and positioned adjacent to the 
syringe assembly in the package. This arrangement, as 

50 illustrated in Fig. 1 6, provides a most economical pack- 
age, because the package length is essentially reduced 
by the length of the needle assembly. 
[0051 ] Providing the needle assembly and shield with 
the syringe assembly in one package is an important 

55 feature of the present invention. As mentioned herein- 
above, the syringe assembly of the present invention is 
a single-use syringe which will not function after the 
complete dose is delivered. Having such a syringe with 
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a conventional ISO standard barrel tip and needle as- 
sembly hub would allow removal of the needle assembly 
after the injection. The needle assembly could then be 
used with a wide variety of other functional syringes 
where it could potentially transfer a disease or facilitate 5 
illegal drug usage. By providing the reduced diameter 
cavity in the hub of the present invention, the needle 
assembly, if improperly removed would not be able to 
be used with other syringes. The walls of the syringe 
can be molded or contoured so that any attempt to open 
up the tapered cavity of the hub would cause the hub to 
fall apart due to the absence of enough material in the 
hub to allow sizing it to the ISO standard size. This can 
be accomplished by having a ring or recess around the 
periphery of the hub defining an area of thin cross-sec- 
tion. Further, there is no incentive to reuse a used needle 
assembly of the present invention since every syringe 
assembly will come with its own sterile unused needle. 
Accordingly, the present invention can be a major con- 
tributor in helping to prevent syringe and needle assem- 
bly re-use. 

[0052] Adverting now to Figs. 17 and 18, an alterna- 
tive embodiment of the plunger rod and stopper of the 
instant invention is illustrated. In this embodiment the 
barrel and locking element although not shown are iden- 
tical to the embodiment of Figs. 1-16. In this embodi- 
ment an alternative plunger rod and stopper assembly 
80 includes a plunger rod 81 having a proximal end 83 
and a distal end 85. A stopper 139 at distal end 85 is 
slidably positioned in fluid-tight engagement in the bar- 
rel (not shown). Plunger rod 81 includes an elongated 
projection 136 extending distally outwardly from the dis- 
tal end of the plunger rod. The elongated projection is 
shaped to fit within the passageway of the elongated tip 
of the syringe barrel (not shown). In this embodiment, 
stopper 139 is a separate element made of elastomeric 
material. Elongated projection 136 projects through ap- 
erture 1 31 and stopper 1 39 and is formed integrally with 
plunger rod 81 . The elongated projection could also be 
integrally formed of the elastomeric material of the sep- 
arate stopper. 

[0053] Plunger rod 81 includes barrier means on the 
body portion for limiting the delivery volume of the sy- 
ringe assembly by establishing the maximum proximal 
position of the locking element (not shown) with respect 
to elongated body portion 82 of the plunger rod. In this 
embodiment barrier means includes raised rib 86 run- 
ning transversely across longitudinal recess 135 of elon- 
gated body portion 82. The plunger rod also includes 
stopper support means including wall 132 adjacent to 
stopper 139 for supporting the stopper during distal mo- 
tion of the stopper with respect to the barrel. Wall 132, 
in this embodiment, is a support flange positioned trans- 
versely with respect to longitudinal axis 87 of elongated 
body portion 82. The plunger rod also includes tamper 
resistant barrier 88 in the shape of a barrier flange po- 
sitioned transversely with respect to longitudinal axis 87. 
An area of reduced transverse cross-sectional thick- 



ness 1 73 is also provided in a position which is proximal 
to tamper resistant barrier 88 for allowing twisting failure 
of the plunger rod on application of excessive force to 
proximal end 83 of the plunger rod. Plunger rod 81 also 
includes delivery ledge 91 in the form of a raised pro- 
jection running transversely along longitudinal recess 
35a. Delivery ledge 91 includes inclined surface 92 and 
vertical edge wall 93. Delivery ledge 91 in this embodi- 
ment is positioned so that the distance between support 
wall 132 and vertical edge wall 93 is slightly larger than 
the length of the locking element (not shown). As with 
the embodiment of Figs. 1 -1 6, the positioning of the de- 
livery ledge is determined by the distance between the 
support wall and the vertical edge wall. 
[0054] Thesyringebarrelof the present invention may 
be constructed of a wide variety of rigid materials with 
thermoplastic materials such as polypropylene and pol- 
yethylene being preferred. Similarly thermoplastic ma- 
terials such as polypropylene, polyethylene and polysty- 
rene are preferred for the plunger rod. A wide variety of 
materials such as natural rubber, synthetic rubber and 
thermoplastic elastomers are suitable for the stopper. 
The choice of stopper material will depend on compati- 
bility with the medication being used. In this embodiment 
the stopper, made of medical grade rubber, includes a 
partially hollow interior with an undercut ledge which is 
snap fit over a complementary structure on the plunger 
rod to secure the stopper to the plunger rod. A stopper 
and plunger rod may also be integrally formed of the 
same material or of different materials. 
[0055] As previously recited, it is preferable that the 
locking element being fabricated from a material which 
is harder than the barrel and plunger rod material so that 
the locking barbs and resisting edge and driving edge 
may effectively engage these components. Resilient 
spring-like properties are also desirable along with low 
cost dimensionally consistent fabrication. With this in 
mind, sheet metal is the preferred material for the lock- 
ing element with stainless steel being preferred for med- 
ical applications. Although the locking element of the 
preferred embodiment is fabricated from a single sheet, 
it is within the purview of the instant invention to include 
locking elements made of other forms of material such 
as wire and locking elements containing multiple parts 
and apparatus such as hinges and springs to achieve 
the function of the preferred locking element. 
[0056] The syringe assembly of the present invention 
is a combination of features which together provides nu- 
merous advantages over the prior art in one product. 
Specifically, the syringe assembly is an effective single- 
use syringe which cannot be used after the full dose con- 
tained therein is delivered. This is an important feature 
to prevent re-use of used syringes for illegal drug usage 
orfor uses which eventually transfer contagious diseas- 
es. In addition, the syringe assembly of the present in- 
vention provides a barrel and a distal end of the plunger 
that are contoured to maximize the removal of all fluid 
contained therein during the injection process. This is 
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an especially desirable feature in mass immunizations 
due to the substantial amount of saved medication that 
would otherwise be wasted or lost in the syringe. With 
respect to other drugs such as narcotics, the almost 
complete delivery of the medication contained in the s 
present syringe discourages tampering by those who 
want the drugs contained therein, since there is little or 
nothing to be salvages from a used syringe. Finally, the 
reduced diameter needle hub and barrel tip discourage 
further use because neither can be used with standard n* 
ISO fittings. In particular, the needle assembly can only 
be joined with the syringe of the present invention so 
there is no incentive to misappropriate the needle for 
further use. The needle hub can also be configured to 
break if there is an attempt to bore out the cavity to the is 
larger ISO standard size. Finally, in the preferred em- 
bodiment of the present invention where the syringe as- 
sembly and needle assembly are provided in a package 
together, and there is no incentive to re-use the needle 
assembly of the present invention since every new sy- 20 
ringe comes with a new needle assembly. 
[0057] All of the above-mentioned features together 
provide a product that is ideally suited for mass immu- 
nization programs throughout the world. It provides a 
low cost, efficient, single-use syringe and features that 25 
prevent and discourage improper re-use. Clearly, the 
syringe assembly and needle assembly of the present 
invention is a distinct improvement over the prior art. 

30 

Claims 

1 . An operable syringe assembly (20) comprising: 

a barrel (21) having an inside surface (22) de- 35 
scribing a chamber (23) for retaining fluid, said 
barrel having an open proximal end (25) and a 
distal end (27), and an elongated tip (29) ex- 
tending from said distal end (27) having a pas- 
sageway (28) therethrough in fluid communica- 40 
tion with said chamber (23) 
a plunger rod (32,33) including an elongated 
body portion (34) having a proximal end (37), a 
distal end (38), and a stopper (39) at said distal 
end (38), said stopper (39) being slidably posi- 45 
tioned in fluid-tight engagement in said barrel 
(21), said body portion (34) extending outward- 
ly from said open proximal end (25) of said bar- 
rel (21), and 

means (42) for preventing proximal motion of 50 
said plunger rod (32,33) with respect to said 
barrel (21) after distal motion of said stopper 
(39) to expel fluid through said passageway 
(28), characterised in that said tip (29) having 
a diameter (E) at its distal end of less than about 55 
3.8 mm and a side wall (31 ) tapered proximally 
outwardly at a taper of from 4% to 8%; and an 
elongated projection (36) extending distally 



4. 



outwardly from said distal end (38) of said 
plunger rod (32,33), said elongated projection 
(36) being shaped to fit within said passageway 
(28) of said elongated tip (29). 

The syringe assembly of Claim 1 wherein said 
means to prevent proximal motion of said plunger 
rod (32,33) includes a locking element (42) posi- 
tioned in said barrel (21) between said elongate 
body portion (34) of said plunger rod (32,33) and 
said inside surface (22) of said barrel (21), said el- 
ement (42) having a proximal portion (44) and a dis- 
tal portion, said locking element (42) including a 
proximally and outwardly facing locking barb (46), 
a distally and inwardly facing resisting edge (50) 
and an inwardly facing driving edge (52) at said 
proximal portion (44) of said element (42), said driv- 
ing edge (52) adapted to interact with said body por- 
tion (34) of said plunger rod (32,33) to move said 
locking element (42) along said barrel (21) as said 
stopper (39) is advanced along said barrel (21 ), said 
resisting edge (50) and said barb (46) adapted to 
prevent proximal motion of said plunger rod (32,33) 
with respect to said barrel (29) after initial distal mo- 
tion of said stopper (39) to expel fluid through said 
passageway (28) wherein subsequent proximal 
motion of said plunger rod (32,33) with respect to 
said barrel (21) causes said resisting edge (50) to 
engage said plunger rod (32,33) causing said lock- 
ing element (42) to move in a proximal direction 
wherein said locking barb (46) engages said inside 
surface (22) of said barrel (21) to prevent further 
movement and allowing only distal movement of 
said plunger rod (32,33) with respect to said barrel 
(21). 

The syringe assembly of Claim 1 further including 
a needle assembly (1 00) including a cannula (1 01 ) 
having a proximal end (1 02), a distal end (1 03) and 
a lumen (1 04) therethrough, a hub (1 05) having an 
open proximal end (1 06) with a tapered cavity (1 07) 
therein including a side wall (109) tapered distally 
inwardly at a taper of from 4% to 8% said cavity hav- 
ing a diameter (A) of less than about 3.85 mm at 
said open proximal end, and a distal end (108) 
joined to said proximal end (106) of said cannula 
(101) so that said lumen (104) is in fluid communi- 
cation with said cavity (107), said needle assembly 
(100) being connected to said barrel (21) so that 
said elongated tip (29) of said barrel (21) engages 
said tapered cavity (107) of said hub (105). 

The syringe assembly of Claim 1 wherein said side 
wall of said tip (29) has a taper of about 6%. 

The syringe assembly of Claim 1 wherein said tip 
(29) has a diameter at its distal end of about 3.4 mm. 
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6. The syringe assembly of Claim 3 further including 
an elongated needle shield (115) removably con- 
nected to said hub (1 05) so that said distal end (1 03) 
of said cannula (101) is in said needle shield (115). 

5 

7. The syringe assembly of Claim 6 further including 
a package (112, 113, 114) enclosing said syringe 
assembly (20,100,115). 

8. The syringe assembly of Claim 1 wherein said 10 
plunger rod (32,33) further includes weakening 
means (73) for allowing said elongated body portion 
(34) of said plunger rod (32,33) to break if excessive 
amounts of force are applied to said proximal end 
(37) of said elongated body portion (34). 15 

9. The syringe assembly of Claim 2 further including 
barrier means (65) on said body portion (34) for lim- 
iting the delivery volume of said syringe assembly 

(20) by establishing the maximum proximal position 20 2. 
of said locking element (42) with respect to said 
elongate body portion (34). 

10. The syringe assembly of Claim 9 wherein said elon- 
gate body portion (34) includes a longitudinal re- 25 
cess (35), said recess (35) acting as a pathway for 
the longitudinal motion of said locking element (42) 
relative to said elongate body portion (34) between 
said stopper (39) and said barrier means (65). 

30 

1 1 . The syringe assembly of Claim 2 wherein said lock- 
ing element (42) includes a second proximally and 
outwardly facing locking barb (56) and a second in- 
wardly facing driving edge (53) at said proximal por- 
tion (44) of said element (42). 35 



Patentanspruche 

1. Funktionsfahige Spritzenbaugruppe (20), die auf- 40 
weist: 

einen Zylinder (21) mit einer Innenflache (22), 
die eine Kammer (23) fur das Halten von Fluid 
beschreibt, wobei der Zylinder ein offenes pro- 
ximales Ende (25) und ein distales Ende (27) 
und ein langliches Kopfende (29) aufweist, das 
sich vom distalen Ende (27) mit einem Durch- 
gang (28) dort hindurch in Fluidverbindung mit 
der Kammer (23) erstreckt; so 
eine Kolbenstange (32, 33), die einen langli- 
chen Korperabschnitt (34) mit einem proxima- 
len Ende (37), einem distalen Ende (38) und ei- 
nem Stopsel (39) am distalen Ende (38) um- 
faBt, wobei der Stopsel (39) verschiebbar in ei- ss 
nen fluiddichten Eingriff im Zylinder (21) posi- 
tioniert ist, wobei sich der Korperabschnitt (34) 
nach auBen vom offenen proximalen Ende (25) 



des Zylinders (21) erstreckt; und 
eine Einrichtung (42) fur das Verhindern der 
proximalen Bewegung der Kolbenstange (32, 
33) mit Bezugnahme auf den Zylinder (21 ) nach 
der distalen Bewegung des Stopsels (39), urn 
Fluid durch den Durchgang (28) auszustoBen; 

dadurch gekennzeichnet, daft das Kopfen- 
de (29) einen Durchmesser (E) an seinem distalen 
Ende von weniger als etwa 3,8 mm und eine Sei- 
tenwand (31), die sich proximal nach auBen mit ei- 
ner Schrage von 4% bis 8% kegelformig erstreckt, 
und einen langlichen Vorsprung (36) aufweist, der 
sich distal nach auBen vom distalen Ende (38) der 
Kolbenstange (32, 33) erstreckt, wobei der langli- 
che Vorsprung (36) so geformt ist, daB er in den 
Durchgang (28) des langlichen Kopfendes (29) 
paBt. 

Spritzenbaugruppe nach Anspruch 1, bei der die 
Einrichtung fur das Verhindern der proximalen Be- 
wegung der Kolbenstange (32, 33) ein Sperrele- 
ment (42) umfaBt, das im Zylinder (21) zwischen 
dem langlichen Korperabschnitt (34) der Kolben- 
stange (32, 33) und der Innenflache (22) des Zylin- 
ders (21) positioniert ist, wobei das Element (42) ei- 
nen proximalen Abschnitt (44) und einen distalen 
Abschnitt aufweist, wobei das Sperrelement (42) ei- 
nen proximal und nach auBen liegenden Sperrwi- 
derhaken (46), einen distal und nach innen liegen- 
den Widerstandsrand (50) und einen nach innen lie- 
genden Antriebsrand (52) am proximalen Abschnitt 
(44) des Elementes (42) umfaBt, wobei der An- 
triebsrand (52) so ausgefuhrt ist, daB er mit dem 
Korperabschnitt (34) der Kolbenstange (32, 33) zu- 
sammenwirkt, urn das Sperrelement (42) langs des 
Zylinders (21) zu bewegen, wahrend der Stopsel 
(39) langs des Zylinders (21 ) vorwartsbewegt wird, 
wobei der Widerstandsrand (50) und der Widerha- 
ken (46) so ausgefuhrt sind, daB sie eine proximale 
Bewegung der Kolbenstange (32, 33) mit Bezug- 
nahme auf den Zylinder (21) nach einer anfangli- 
chen distalen Bewegung des Stopsels (39) verhin- 
dern, urn Fluid durch den Durchgang (28) auszu- 
stoBen, wobei die anschlieBende proximale Bewe- 
gung der Kolbenstange (32, 33) mit Bezugnahme 
auf den Zylinder (21 ) bewirkt, daB der Widerstands- 
rand (50) mit der Kolbenstange (32, 33) in Eingriff 
kommt, wodurch bewirkt wird, daB sich das Sperr- 
element (42) in einer proximalen Richtung bewegt, 
wobei der Sperrwiderhaken (46) mit der Innenfla- 
che (22) des Zylinders (21) in Eingriff kommt, urn 
eine weitere Bewegung zu verhindern, und um nur 
eine distale Bewegung der Kolbenstange (32, 33) 
mit Bezugnahme auf den Zylinder (21) zuzulassen. 

Spritzenbaugruppe nach Anspruch 1, die auBer- 
dem eine Nadelbaugruppe (100) umfaBt, die um- 
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faBt: eine Kanule (1 01 ) mit einem proximalen Ende 
(102), einem distalen Ende (103) und einem Hohl- 
raum (104) dort hindurch; eine Nabe (105) mit ei- 
nem offenen proximalen Ende (106) mit einem ke- 
gelformigen Hohlraum (107) darin, der eine Seiten- 5 
wand (109) umfaBt, die kegelformig distal nach in- 
nen mit einer Schrage von 4% bis 8% verlauft, wo- 
bei der Hohlraum einen Durchmesser (A) von we- 
niger als etwa 3,85 mm am offenen proximalen En- 
de aufweist, und einem distalen Ende (1 08), das mit 10 
dem proximalen Ende (106) der Kanule (101) ver- 
bunden ist, so da(3 der Hohlraum (104) in Fluidver- 
bindung mit dem Hohlraum (1 07) ist, wobei die Na- 
delbaugruppe (100) mit dem Zylinder (21) verbun- 
den wird, so daft das langliche Kopfende (29) des 15 
Zylinders (21) mit dem kegelformigen Hohlraum 
(107) der Nabe (105) in Eingriff kommt. 



4. Spritzenbaugruppe nach Anspruch 1 , bei der die 
Seitenwand des Kopfendes (29) eine Schrage von 20 
etwa 6% aufweist. 

5. Spritzenbaugruppe nach Anspruch 1 , bei der das 
Kopfende (29) einen Durchmesser an seinem dista- 
len Ende von etwa 3,4 mm aufweist. 25 

6. Spritzenbaugruppe nach Anspruch 3, die auBer- 
dem einen langlichen Nadelschutz (115) umfaBt, 
der entfernbar mit der Nabe (1 05) verbunden ist, so 
daB sich das distaie Ende (103) der Kanule (101) 30 
im Nadelschutz (115) befindet. 

7. Spritzenbaugruppe nach Anspruch 6, die auBer- 
dem eine Verpackungseinheit (112, 113, 114) um- 
faBt, die die Spritzenbaugruppe (20, 1 00, 1 1 5) ein- 35 
schlieBt. 

8. Spritzenbaugruppe nach Anspruch 1 , bei der die 
Kolbenstange (32, 33) auBerdem ein Schwa- 
chungsmittel (73) umfaBt, damit der langliche Kor- 40 
perabschnitt (34) der Kolbenstange (32, 33) bre- 
chen kann , wenn ein ubermaBiges MaB an Kraft auf 
das proximale Ende (37) des langlichen Korperab- 
schnittes (34) angewandt wird. 

45 

9. Spritzenbaugruppe nach Anspruch 2, die auBer- 
dem eine Sperreinrichtung (65) am Korperabschnitt 
(34) fur das Begrenzen des Verabreichungsvolu- 
mens der Spritzenbaugruppe (20) durch Festlegen 

der maximalen proximalen Position des Sperrele- so 
mentes (42) mit Bezugnahme auf den langlichen 
Korperabschnitt (34) umfaBt. 



(34) zwischen dem Stopsel (39) und der Sperrein- 
richtung (65) wirkt. 

11. Spritzenbaugruppe nach Anspruch 2, bei der das 
Sperrelement (42) einen zweiten proximal und nach 
auBen liegenden Sperrwiderhaken (56) und einen 
zweiten nach innen liegenden Antriebsrand (53) am 
proximalen Abschnitt (44) des Elementes (42) um- 
faBt. 



Revendications 

1 . Assemblage de seringue (20) pret a I'emploi, com- 
prenant: 

un cylindre (21 ) comportant une surface interne 

(22) definissant une chambre (23) pour retenir 
un fluide, ledit cylindre comportant une extre- 
mite proximale ouverte (25) et une extremite 
distaie (27), et une pointe allongee (29) s'eten- 
dant k partir de ladite extremite distaie (27), 
comportant un passage (28) ia traversant, en 
communication de fluide avec ladite chambre 

(23) , 

une tige de piston (32, 33) englobant une partie 
de corps allongee (34), comportant une extre- 
mite proximale (37), une extremite distaie (38) 
et un bouchon (39) au niveau de ladite extre- 
mite distaie (38), ledit bouchon (39) etant posi- 
tionn6 par glissement et par engagement etan- 
che au fluide dans ledit cylindre (21 ), ladite par- 
tie de corps (34) s'6tendant vers I'exterieur a 
partir de ladite extremite proximale ouverte (25) 
dudit cylindre (2 1 ); et 

un moyen (42) pour empecher un depiacement 
proximal de ladite tige de piston (32, 33) par 
rapport audit cylindre (21) apres un depiace- 
ment distal dudit bouchon (39) pour expulser le 
fluide k travers ledit passage (28), 

caracterise en ce que ladite pointe (29) a un 
diametre (E) au niveau de son extremite distaie in- 
ferieur k environ 3,8 mm et comporte une paroi la- 
terale (31) effitee dans une direction proximale vers 
I'exterieur, avec un effilement compris entre 4% et 
8%, une sailiie allongee (36) s'6tendant dans une 
direction distaie vers I'exterieur de ladite extremite 
distaie (38) de ladite tige de piston (32, 33), ladite 
sailiie allongee (36) etant formee de sorte k pouvoir 
etre regue dans ledit passage (28) de ladite pointe 
allongee (29). 



10. Spritzenbaugruppe nach Anspruch 9, bei der der 2. Assemblage de seringue selon la revendication 1, 

langliche Korperabschnitt (34) eine langliche Aus- 55 dans lequel ledit moyen servant a empecher un de- 

sparung (35) umfaBt, wobei die Aussparung (35) placement proximal de ladite tige de piston (32, 33) 

als ein Weg fur die Langsbewegung des Sperrele- englobe un 6l§ment de verrouillage (42) positionne 

mentes (42) relativzum langlichen Korperabschnitt dans ledit cylindre (21), entre ladite partie de corps 
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allongee (34) de ladite tige de piston (32, 33) et la- 
dite surface interne (22) dudit cylindre (21 ), ledit ele- 
ment (42) comportant une partie proximale (44) et 
une partie distale, ledit element de verrouillage (42) 
englobant un picot de verrouillage (46) oriente dans 5 
une direction proximale et vers I'exterieur, un bord 
de resistance (50) oriente dans une direction distale 
et vers I'interieur, et un bord d'entrainement (52) 
oriente vers I'interieur au niveau de ladite partie 
proximale (44) dudit element (42), ledit bord d'en- 10 
trainement (52) etant destine a cooperer avec ladite 
partie de corps (34) de ladite tige de piston (32, 33) 
pour deplacer ledit element de verrouillage (42) le 
long dudit cylindre (21) lors du deplacement dudit 
bouchon (38) le long dudit cylindre (21), ledit bord 15 
de resistance (50) et ledit picot (46) etant destines 
a empecher un deplacement proximal de ladite tige 
de piston (32, 33) par rapport audit cylindre (21) 
apres un deplacement distal initial dudit bouchon 
(39) pour expulser le fluide a travers ledit passage 20 
(28), un deplacement proximal ulterieur de ladite ti- 
ge de piston (32, 33) par rapport audit cylindre (22) 
entrainant 1'engagement dudit bord de resistance 
(50) dans ladite tige de piston (32, 33), entramant 
le deplacement dudit element de verrouillage (42) 25 
dans une direction proximale, ledit picot de ver- 
rouillage (46) s'engageant dans ladite surface inter- 
ne (22) dudit cylindre (21 ) pour empecher un depla- 
cement ulterieur et permettre uniquement un depla- 
cement distal de ladite tige de piston (32, 33) par 30 
rapport audit cylindre (21). 

3. Assemblage de seringue selon la revendication 1 , 
englobant en outre un assemblage d'aiguille (100), 
englobant une canule (101) comportant une extr6- 35 
mite proximale (1 02), une extremity distale (1 03) et 
une lumiere (204) la traversant, un moyeu (105) 
comportant une extremity proximale ouverte (106) 
avec une cavite effilee (107), englobant une paroi 
laterale (1 05) effilee dans une direction distale vers 40 
I'interieur, avec un effilement compris entre 4% et 
8%, ladite cavite ay ant un diametre (A) inf6rieur a 
environ 3,85 mm au niveau de ladite extremite 
proximale ouverte, et une extremite distale (1 08) re- 
liee a ladite extremite proximale (1 06) de iadite ca- 
nule (101), de sorte que ladite lumiere (104) est en 
communication de fluide avec ladite cavite (107), 
ledit assemblage d'aiguille (100) etant connecte 
audit cylindre (21) de sorte que ladite pointe allon- 
gee (29) dudit cylindre (21 ) s'engage dans ladite ca- so 
vite effilee (107) dudit moyeu (105). 

4. Assemblage de seringue selon la revendication 1 , 
dans lequel ladite paroi laterale de ladite pointe (29) 

a un effilement de I'ordre de 6%. 55 

5. Assemblage de seringue selon la revendication 1 , 
dans lequel ladite pointe (29) a un diametre au ni- 
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veau de son extremite distale de I'ordre de 3,4 mm. 

6. Assemblage de seringue selon la revendication 3, 
englobant en outre un protecteur d'aiguille allonge 
(115), connecte de maniere amovible audit moyeu 
(1 05), de sorte que ladite extremite distale (1 03) de 
ladite canule (101) est agencee dans ledit protec- 
teur d'aiguille (115). 

7. Assemblage de seringue selon la revendication 6, 
englobant en outre un emballage (112, 123, 114) 
renfermant ledit assemblage de seringue (20, 100, 
115). 

8. Assemblage de seringue selon la revendication 1 , 
dans lequel ladite tige de piston (32, 33) englobe 
en outre un moyen d'affaiblissement (73) pour per- 
mettre la cassure de ladite partie de corps allongee 
(34) de ladite tige de piston (32, 33) lors de ('appli- 
cation deforces excessives a ladite extremite proxi- 
male (37) de ladite partie de corps allongee (34). 

9. Assemblage de seringue selon la revendication 2, 
englobant en outre un moyen de barriere (65) sur 
ladite partie de corps (34) pour limiter le volume 
d'administration dudit assemblage de seringue 
(20), en 6tablissant la position proximale maximale 
dudit element de verrouillage (42) par rapport a la- 
dite partie de corps allongee (34). 

10. Assemblage de seringue selon la revendication 9, 
dans lequel ladite partie de corps allongee (34) en- 
globe un evidement longitudinal (35), ledit evide- 
ment (35) servant de trajectoire pour le deplace- 
ment longitudinal dudit element de verrouillage (42) 
par rapport a ladite partie de corps allongee (34) 
entre ledit bouchon (39) et ledit moyen de barriere 
(65). 

11. Assemblage de seringue selon la revendication 2, 
dans lequel ledit element de verrouillage (42) en- 
globe un deuxieme picot de verrouillage (56) orien- 
te dans une direction proximale et vers I'exterieur 
et un deuxieme bord d'entraTnement (53) oriente 
vers I'interieur au niveau de ladite partie proximale 
(44) dudit element (42). 
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